Poor maternal nutrition leads to alterations in oxidative stress, antioxidant defense capacity, and markers of fibrosis in rat islets: potential underlying mechanisms for development of the diabetic phenotype in later life.
Low birth weight is associated with glucose intolerance, insulin resistance, and type 2 diabetes (T2D) in later life. Good evidence indicates that the environment plays an important role in this relationship. However, the mechanisms underlying these relationships are defined poorly. Islets are particularly susceptible to oxidative stress, and this condition combined with fibrosis is thought to be instrumental in T2D pathogenesis. Here we use our maternal low-protein (LP) rat model to determine the effect of early diet on oxidative stress and fibrosis in pancreatic islets of male offspring at 3 and 15 mo of age. Islet xanthine oxidase (XO) expression was increased in 15-mo LP offspring, which suggests increased oxidative-stress. Manganese superoxide-dismutase (MnSOD), copper-zinc superoxide dismutase (CuZnSOD), and heme oxygenase-1 (HO-1) (antioxidant enzymes) were reduced significantly in LP offspring, which indicated impairment of oxidative defense. Expression of fibrosis markers collagen I and collagen III also increased in 15-mo LP offspring. Angiotensin II receptor type I (AT(II)R(1)), induced by hyperglycemia and oxidative-stress, was significantly up-regulated in 15-mo LP offspring. Lipid peroxidation was also increased in 15-mo LP animals. We conclude that maternal protein restriction causes age-associated increased oxidative stress, impairment of oxidative defense, and fibrosis. These findings provide mechanisms by which suboptimal early nutrition can lead to T2D development later in life.